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The effect of the sucrose concentration on the initiation and growth of adventitious buds formed on leaf 
explants of six Lachenalia genotypes, was studied. Explants were cultured on a modified Murashige and 
Skoog medium containing sucrose at 0 to 90 9 dm-3 . The optimum sucrose concentration for bud initiation of 
the different genotypes varied from 10 to 90 9 dm-3 . Shoots growing at the high sucrose concentrations (70 to 
90 9 dm-3) tended to be shorter than those growing on 10 or 30 9 dm-3 sucrose. Genotype, sucrose 
concentration and the interaction of these were found to have a significant effect (P<0,05) on the initiation and 
growth of buds. 
Die effek van die sukrosekonsentrasie op die vorming en die groei van adventiewe groeipunte vanaf 
blaareksplante van ses Lachenalia-genotipes, is bestudeer. Die eksplante is op 'n gewysigde Murashige en 
Skoog-medium, met sukrosekonsentrasies van 0 tot 90 9 dm-3 gekweek. Die optimum sukrosekonsentrasie vir 
groeipuntvorming het van 10 tot 90 9 dm-3 gewissel. Spruite wat op hoe sukrosekonsentrasies (70 tot 90 9 
dm-3) gekweek is, het geneig om korter te wees as spruite wat op 10 of 30 9 dm-3 sukrose gegroei het. 
Genotipe, sukrosekonsentrasie en hulle interaksie het 'n beduidende effek (P<0,05) op die vorming en die 
groei van groeipunte gehad. 
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Introduction 
Working on a Lachenalia hybrid, L. pearsoni X L. 
aloides (66/3/3), Klesser & Nel (1976) for the first time 
reported the in vitro propagation of Lachenalia. Bulb 
scales and leaf tissue were cultured on a medium con-
taining BAP and NAA. Nel (1983), using a modified 
medium of Murashige & Skoog (1962), propagated 10 
genotypes of Lachenalia and obtained an estimated 
2 000 propagules from a single leaf within 8 months. The 
first attempts, however, to propagate Lachenalia cvs 
commercially by means of tissue culture , proved that not 
all cultivars propagated at a satisfactory rate under the 
culture conditions described previously . 
In contrast to the numerous reports on the effect of 
growth regulators (Hempel 1979), relatively few studies 
have been conducted on the effect of different sucrose 
concentrations on shoot initiation and growth of bulbous 
plants. It has been found that the maximum obtainable 
dry weight of tobacco callus cultures depends upon the 
amount of available carbohydrate in the medium and not 
the growth substance regime (Upper et al. 1970) . 
Although there are exceptions, it has become apparent 
that sucrose is generally the best carbohydrate source 
(Thorpe 1982). Apart from being an energy and carbon 
source, several other roles have been attributed to 
sucrose by authors such as Jeffs & Northcote (1967), 
Brown et ai. (1979), Wetherell (1984) and Litz (1986). 
This report deals with the effect of the sucrose 
concentration in the culture medium on the initiation 
and growth of adventitious buds from leaf explants of six 
Lachenalia genotypes. 
Materials and Methods 
The cultivars Robyn , Rolina , Romargo and Romaud 
and two breeding lines, 75/18/20 and 78/93/17 were used. 
Bulbs were planted at the onset of the season (winter) in 
a potting mixture consisting of equal parts of loam, sand 
and bark. Plants were cultivated in a commercial 
greenhouse and were watered twice weekly. 
Medium I as described by Nel (1983) was used as basal 
medium. The sucrose concentration varied as follows: 0, 
10,30,50,70 or 90 g dm-3 . Ten millilitre of medium was 
dispensed in test tubes of 19 x 150 mm prior to 
sterilization at 121°C for 15 min. 
Leaves were cut from the donor plants approximately 5 
mm above the soil surface at the stage when at least half 
the florets had opened. Klesser & Nel (1976) reported that 
almost the whole leaf of breeding line 66/3/3 was 
regenerative. We found in preliminary experiments that 
the proximal half of leaves of certain genotypes was more 
responsive than the distal half. In this study, the proximal 
5 cm of leaves was used. Leaves were surface sterilized by 
rinsing them in 96% ethanol for 30 sec before soaking 
them in 1% NaOCI for 20 min, followed by two rinses in 
sterilized, distilled water. 
Leaf tissue was dissected into squares of 80 to 100 
mm2 . These explants were cultured horizontally, with 
the abaxial surface on the culture medium. Cultures 
were sealed with plastic film film (trade mark: Parafilm) 
and incubated at 23°C and a photoperiod of 12 h. For 
each genotype, 50 explants , dissected from five to seven 
randomly selected leaves, were cultured per treatment. 
Experiments were terminated 6 weeks after the first 
buds were observed (this period is referred to as the 
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Table I Analysis of variance of the treatment 
effects on the number of buds per explant of six 
Lachenalia genotypes after a growth period of six 
weeks 
Source DF Mean square 
Mean 12822,5 
Genotype (G) 5 589,5 
Sucrose concentration (S) 5 144,6 
GxS 25 168,8 
Error 744 42,3 
*Significant at the 0,05 level of probability 
**Significant at the 0,01 level of probability 
F value 
303,00* 
11,60** 
3,42** 
3,99** 
growth period). As the initiation period was dependent 
on the genotype, the total culture periods of the different 
genotypes varied. The number of buds per explant, as 
well as the length of the shoots which developed from 
the buds, was determined. The length of shoots was 
measured in terms of the length of the longest leaf of the 
shoots after a growth period of 6 weeks. The propagules 
were divided into four classes: undifferentiated buds, 
shoots shorter than 3 mm, shoots of 3 mm and longer, 
but shorter than 10 mm, and shoots longer than 10 mm. 
Data were analysed for variance and Bonferroni's test 
was used to compare the effects of the treatments. 
Results 
Macroscopically, buds appeared on the adaxial surface 
of the leaf explant as spherical protuberances. The first 
protuberances of the cv. Romaud were observed 12 to 14 
days after inoculation, whereas other genotypes took 
longer to grow. After reaching a size of 1 to 2 mm in 
diameter, the protuberances differentiated to form shoot 
buds. Roots formed sporadically on the explant tissue 
and on the basal part of the shoots. 
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Initiation of buds 
The analysis of variance (Table 1) showed that the effect 
of the sucrose concentration, the genotype and their 
interaction significantly affected the number of buds 
formed per explant. The results are illustrated in Figure 
1. The optimum sucrose concentration varied: for 
Romaud, 30 g dm-3 sucrose yielded the best results and 
the number of buds obtained per explant was 
significantly higher than the numbers obtained on media 
containing 0, 70 or 90 g dm-3 sucrose. Rolina formed 
significantly more buds on a medium containing 50 g dm-3 
sucrose than on any of the other media. Romargo 
responded well on sucrose at 50 to 90 g dm-3 and the 
numbers of buds were significantly higher than the 
number at 10 g dm-3 sucrose. In the case of breeding line 
75/18/20, 70 g dm-3 yielded the best results and the 
number obtained was significantly higher than the 
numbers obtained on media containing 0, 10 and 50 g dm-3 
sucrose. For 78/93/17, the numbers at 10 to 90 g dm-3 
sucrose did not differ significantly, but were significantly 
higher than the number at 0 g dm-3 sucrose. Ten g dm-3 
sucrose was optimal for Robyn and the number was 
significantly higher than the number at 50, 70 and 90 g 
dm-3 sucrose. 
The different genotypes used in this study thus 
responsed differently to the sucrose concentration range: 
the initiation of buds was inhibited by high sucrose 
concentrations for Robyn, Rolina and Romaud. In 
contrast, high concentrations stimulated initiation of 
buds by 75118120 and Romargo. It should also be noted 
that only three of the six genotypes formed buds in the 
absence of sucrose, although a relatively high number of 
buds per explant was formed on the media containing 
sucrose. 
The growth of shoots 
The analysis of variance indicated that the effect of the 
sucrose concentration, the genotype, the size class and 
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Figure 1 The effect of the sucrose concentration on the number of buds formed per explant of six Lachenalia genotypes after a 
growth period of 6 weeks. 
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Table 2 The analysis of variance of the 
treatment effects on the distribution of Lachena/ia 
propagules in classes according to their length 
after a growth period of 6 weeks 
Source OF Mean square F value 
Mean 1 3231 ,76 339,25 ** 
Genotype (G) 5 116,90 12 ,27 ** 
Sucrose concentration (S) 5 35 ,09 3,68* * 
Size class (C) 3 275 ,88 28,96 ** 
G x S 25 42 ,43 4,45 ** 
G x C 15 38 ,62 4,05 ** 
Sx C 15 59,95 6,09 ** 
GxSxC 75 13,36 1,40* 
Error 2295 9,53 
*Significant at the 0,05 level of probability 
* *Significant at the 0,01 level of probability 
all their interactions were significant (Table 2) . 
To illustrate the effect of the genotype on the length of 
the shoots, the distribution of shoots of the different 
genotypes in the size classes is given in Figure 2. Shoots 
of the cultivars Romargo and Rolina were mostly shorter 
than 3 mm . The largest percentage of shoots of the 
cultivar Robyn was longer than 3 mm. In the case of 
Romaud and the two breeding lines , the majority of 
propagules were shoots shorter than 10 mm . 
The effect of the sucrose concentration on the growth 
of the buds is illustrated in Figure 3. Undifferentiated 
buds were recorded mostly on explants cultured on 50 or 
70 g dm-3 sucrose. Short shoots «3 mm) were observed 
on explants cultured at sucrose concentrations higher 
than 50 g dm-3 . The largest percentage of shoots of 
intermediate length (3 mm to <10 mm) was found on a 
medium containing 50 g dm-3 sucrose . Long shoots were 
70 
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recorded mostly on explants cultured on 30 g dm-3 
sucrose . It can thus be summarized that the higher the 
sucrose concentration , the shorter the shoots growing on 
that medium . Sucrose thus appears to inhibit the 
elongation of leaves . 
Discussion 
For the culture of bulbous plants , sucrose at 30 g dm-3 is 
apparently used most commomly as a source of 
carbohydrate . Studies in which the sucrose 
concentration was varied are relatively few and include 
those of Niimi & Onozawa (1979), Takayama & Misawa 
(1979) and van Aartrijk & Blom-Barnhoorn (1980) on 
Lilium species . In Lilium, shoot initiation was very poor 
(van Aartrijk & Blom-Barnhoorn 1980) or did not occur 
in the absence of sucrose (Niimi & On ozawa 1979; 
Takayama & Misawa 1979). In accordance with these 
results , it was found that three of the six Lachenalia 
genotypes used in this study , did not form shoots in the 
absence of sucrose . Shoot formation in Lilium was 
stimulated by increasing the sucrose concentration until 
an optimum was reached , and inhibited by increasing the 
concentration further. The response of some of the 
Lachenalia genotypes was in accordance with this 
observation. Shoot formation by other genotypes, 
however , was apparently stimulated by sucrose at 
relatively high concentrations (70 or 90 g dm-3) . 
Satisfactory shoot bud initiation was obtained on a 
relatively wide range of sucrose concentrations for Lilium 
(Takayama & Misawa 1979) and Lachenalia (78/93/17, 
Robyn and Romargo) . In the case of the Lachenalia 
cultivar Rolina , a distinct optimum (50 g dm-3) was 
observed. 
The optimal sucrose concentration for the growth of 
Lachenalia shoots is apparently lower than the optimal 
for shoot bud initiation. Similar results were obtained for 
woody species (Thompson & Thorpe 1987) . These 
Shoots> 10 mm 
78/ 93 / 17 Robyn 
Figure 2 The effect of the genotype on the length of shoots of six Lachenalia genotypes afte r a growth period of 6 weeks. 
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Figure 3 The effect of the sucrose concentration on the length of shoots of six Lachenalia genotypes after a growth period of 6 
weeks. 
authors suggest that this effect might at least partly be 
osmotic. 
The interaction between the sucrose concentration 
and the genotype was evident in the initiation and 
growth of shoots from Lachenalia leaf tissue. Geier 
(1986) reported a differential response of two Anthurium 
scherzerianum genotypes to different sucrose concen-
trations. 
Attempts were made by several workers to explain the 
effect of the sucrose concentration on the growth of 
cultured tissue. Butcher & Street (1960) suggested that 
levels of sucrose affect root growth through regulation of 
the hormone level. According to Barg & Umiel (1977), 
the osmolarity of the medium could be responsible for 
regulating the availability of growth regulators. Tran 
Than Van (1977) proposed that organogenesis varies 
according to the kind and the quantity of carbohydrates, 
their action seems to be both osmotic and metabolic. 
The differential response of the Lachenalia genotypes 
might thus possibly be explained by the different levels 
of endogenous hormones in the tissue at the time of 
inoculation, and their interaction with the sucrose 
concentration in the nutrient medium. However, 
another possibility suggested by Thompson & Thorpe 
(1987), should also be considered: whilst some of the 
factors affecting the response of cultured tissue are 
related to the hormonal status of the explant, nutritional 
factors including carbohydrates, are also important. 
Thus carbohydrates such as starch, initially present in 
the explant, may have a significant role in the response 
of the tissue in vitro. 
Conclusions 
The results obtained in this study suggest that for the 
optimum production of adventitious buds from 
Lachenalia leaf tissue, different genotypes should be 
cultured on media containing sucrose at the 
concentration which is optimum for the specific 
genotype. However, as the growth of the shoots which 
develop from the buds was inhibited by sucrose at 
concentrations optimal for bud production, the shoots 
should be subcultured on a medium containing a lower 
sucrose concentration (30 g dm-3). 
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